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(54) BIAXIALLY ORIENTED LAMINATED POLYESTER RLM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a film capable of highly satisfying 
winding characteristics, running properties and electromagnetic conversion 
characteristics when used, for example, as a magnetic recording medium, 
excellent in slip properties at the time of the production of the film and 
the magnetic recording medium, excellent from an aspect preventing the 
generation of drop out and extremely reduced in the generation of a 
scratch or abrassion powder with good productivity in low cost. 
SOLUTION: In a biaxially oriented laminated film wherein a polyester A 
layer is provided on at least the single surface of a polyester B layer, the 
polyester A layer contains 0.1-1.0 wt.% of particles (a) with an average 
particle size d1 of 0.1-0.7 (xm and 0.001-0.5 wt.% of inorg. particles (b) with 
an average particle size d2 of 0.4-1 .2 |im and Mohs hardness of 4.5 or less 
and the average particle sizes d1, d2 satisfy formula: d1x1.3<d2<d1x2.0. 
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(54) [Sm<D^mi ^fiBi6JttJBs}?yxx5';i'7^;PA 



(57) [g*tJ] 

mm] m^i-s.mm.mmm^ti.xm^^rzii^iz. # 

T. #UXX5^;i/Ag*t, 3|Zji,)girgdl 55^0. 1~0. 
7 iimnW-^a^Q . 1~1. OSm%. ¥J^iKlSd2 
y&^'O. 4—1. 2 wmT/i^-Q^— X?lffi4. 5iy,T®il 
«l«£Tb^O. 0 0 1-0. 5««%^*L. ¥l^Stg 

[fci] 

dl X 1. 3<d2 <dl X2. 0 ® 
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T, #ux7.5^;i/Aji7&t, w-i^mmdi *«o. i~o. 

#'0. 4~1. 2 jtimT:*^-^^— 7.?SS4. 5ii(.T«M 

mn^h^o. ooi~G. smmx-^^ ^i^nm 
di *5j;a?d2 ii'^rti^(S)^mm-r^^ii^^mt-r?> 

mi] 

dlXl. 3<d2<dlx2. 0 ® 

[it*«2] 7j^UXX7^;i/Ag*«. t-XigS:dt7^ 

0 1 — 1. 0a»%CDlEHTfeTa43j:t)^'iS^*4^b t 

rSiStP^l^ 'J xX'T^;!/:? ^ ;1/Ao 

MK;^(;i/v'^A'e£feoT, mmm^h(Dm.w^^iA (d 

25/d75) ;*^"l. 0~2. OTa&^^li&lfltiT^W 
[if*:«4] #SttS;^ffiffii|g|tt'Tt'teLfe#UX 

x^;i^Ajiaffi«i^¥i^¥;^«a$ (rms) i}^i5 

~3 0nm. P-VIBy&^2 0 0~4 0 0 nrnTab^SJlt 

[if^jss] #uxx7";kBji«>tffltc#uxxT-;k 

ABSr^Sb. KMmiZ. 5jtUXX5";i/ABi:|Wli;7}^U 
XX 5^ J1/»^#I55^ e. 3j« U X X C J§ ^fgtt , # u 

x.7.^)vcm(Dm^tz 55^'#uxx5^;i'AjicD]¥^^ t A 
®o. i~o. 7^gT$.o. $mm^mMm.mEfizxm 

^Vf^Tii U xX7^;i/AB*Bi3j^ U x7.^;l/CBfta® 
S*¥l%¥^>ISa$ (^n^'tlRMSA , RMSC ) <D 
*©(^jCi|-fl;e)t 2 ~ 1 0 nmrottHTa&^^:i:S#t^i-r 
§lt*« 1 ~ 4 0Vi-rn:d^{cJB«<D-«iBl^a«Ji* U x 

[0 0 0 1] 

So 

[0 0 0 2] 

[t¥5t£«fcfe^] — ttBBi5iJ)^uxx7^;i/:7^;kA«, #a 
v^s, ^«jxx7^;w:7^;i/A<D|^#Viffli^®+-rfe, # 



Lm^z. t-A^-ji'm(D^mzrji-z>x\^^i>o —^3. mm^m 

•So 

[0 0 0 3] — 7^';i'A^i[ix-rsiet'43ViT 

^my\d>i^mmi!i^mm-^n^^3\zrj:r). *^*^sii53i 

M.y=—y°m^-xy-^jvL.iz^mrj:aimti^^M-^n^j^ 

*fe3S<. ^-X7^;i-A^Stt7&^'Ai!fTi&s^:tfeje5> 

^TfeSo 
[0 0 0 4] 

nmm^mm\i£.^Mmzm^x^. is^-oy ^ ;i/A«jgBt 
*5 j;n^'K«f3M«i^^«igB#<Dx u vmzmv. f p <y 

-rs Jitt-a&So 

[0 0 0 5] 

■t^mmy^ JVM imntzW^'Si^t s ^ <h ^il v ^ fc' 

5j^UxX5^;i/BH(Z)ii>^d:< iifeM-ffi(C#UxX7^ 

jvAM'&m't^—mMmmmy ■<)vi,x$>-dx. jj^ux 

XT-^l'ABdt, spi^igtgdl ;0^^O. 1~0. 7Mmc7)!fci 
^a^O. 1~1. om«%> ¥±%fitfld2 *^'0 . 4~ 

1. 2 umxi3^^'E—7.mm.4. 5 &<T(Dmmm.^h^ 

0. 0 0 1~0. 5a«%-&*U, ¥l^iteSdl *5j;ac 

jiTj^ u xx?;i/:7 4 JVM. t'#-r So 
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[0 0 0 6] 
[»2] 

dl X 1. 3<d2 <dl X2. 0 ® 

[0 0 0 7] 

T ^ i V ^ d ^ M t) S« T ^ -5 « 

[0 0 0 8] *5iBj©ag7^;i^A®#gs«^-rs!j^ 

;i/i:i7'U ai-;l/i:^^fc2.m5S®#4i:LTf#?>rL5*U 

[0 0 0 9] i^mmi^i3)v^>m^»iiVT\t. 

ri-;i/ig^^tLTtt, X5^i/>i7'un-;i^£!,^1-t'. mPi. 
tt> i?x^k>^^^u T'Dhf 3— 7* 

[0 0 10] ^%mo:>mmy -( )VL.\z^\,-^T. '>u<t 

AU':?^^ >'^yft;;*f A. :7 -;/'fl:U5^'i7A, if:ty 
[0 0 11] 7jtUXX5=-;WAPtt. {i>?^i:< tt)2a^(D 



t£t>%. M^;)!7;i^vC7A^aT«53^uxx7^;Pt<D^fqtt 

m^<. y^ )vi:.^m\zm^m^^u^w^mt^z.t.f)^ 
x^. L7!3^^mf-^m-r€xmm-r^y^)VM^&mzm 
^■oif^^(Dmmi)^m^t^^'^.^xmnx\,^^o 

[0 0 12] Sfc, fii^aibT, ^i^^ift^b^^St^feif 

SL<ffifflT#^, *iiii«5j-^jaTfe3j^uxx-x;i/t<D 

jJ^UXX5^;i/AJi:^^"^*-r§5gt^a(7)¥i%iEgdl 
COTK&ttO. 1 Atm, ifFSb<tt0. 2AimT*'9, ± 
®ttO. 7 Aim, iff SL< HO. 6Mm, ^e)lriff^b 
<H0. 5 MinT?*)^, iiTacD-^WSc 1 ©TPfitt 

0. imm%. »*L<tto. 3a»%-Trcb!9. JiPStt 

1. omm%. »*L<tto. 8««%> 

<H0. 7««%T^^, — igt^b ©spikes d 2 
CDTSHO. 4 Mm, j(F*b<ttO. 5wmT$)0, Jh 
PI«1. 2/im, »^L<ttl. Oxim> $e.tC»*L 
<H0. SximTfe^o «ET bCD-&*»c 2 ©TPStt 
0. 0 0 iaS%, »^b<«0. 0 1«S%, JiK« 

0. 5mm%. $fSL<«o. 3fi«%> $e.(r$Fsu 
<tto. im.m%x$>^. 

[0 0 13] attin-^-^r^z'o^mmti^-^&Lf^'o 
-r^t. y^ )VA(Dm<om-^^&\^^ y^jvA^mm^ 

m.y'-y'cDmm^mm^-AmitT^mm^. y-<)Vh.<D 
^m^-t^m^^ m\zMm.tjMm%>i^i^m^m>&^m^ 

[0 0 14] 

[15:3] 

dl XI. 3<d2<dl X2. 0 ® 

[0 0 15] dl XI. 3^d 2(Dm'^. y^ )VA(D^ 

^■rn^mz.h'p-r<rji^o —is. di x2. o^d2 
>' -I" ;i/A^ff Bt, iz^tji^mzijMti^ti^^ft 
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[0 0 16] ^fz. fflV>^SKL^cD)KtJt»*ttv+-7Yj: 

m.-rmm'e$>^mimi^^m-A^i. o~2. o, ^^f-a 

1. 0~1. 8 0fe<Z)/5WS bVi, ^C43, Z-ZL-vmS.^ 

d25/d75 (d25> d^gtt, 
a^:^S^#J:*^ 6 Itffl'l L . ^tl^'n^i^a® 2 5 % > 7 
5%f'fflafS«i[S (Mm) Sr^-T) {::J:Dft«^ns 

#©«^^m«Ftt^i«fe, :^i^-sit^^n-y7°T':> h*l»ih-r 
[0 0 17] *5!H^(c*5v^T«e^ b, -rrjit)-^^^^^ 
mm.f-'^'&^o b^m^^L. m^(D 

rc>st>. ^:-7«®«*^~7 jy.±©iKi^ c 5:#UXX-5^J1/AJ1 

Stim&^-f. ^CtttO. 1 MmJy.Tra&?.J:i::^)W* 
LV^o ^-X^JS:^>^~7£!,Ji®»l«*4^tLTtt, 7)1^ 

ciaTfe (5 m.7)v^ ■^iQ^nrm(D7)v^i-ifimzm^ u 

[0 0 18] :^^:^)^«.TJ!/5:^«i^ro«itffiiiLT«. m 

x\tm^m'A^ ■tt^t)-hmy^mt7)v^-'yi.^wMii 
\-Sihm^mm^ ttx.^%7mi\i7 }v^-y i^^mAh l 

>=E:r.^M.tRm-&^X7>'^~'02^m\thjii\^-X'mJ& 

■t^^m^^m^i^z.t.-mx'^^. ^tiib(D^m\z^K) 

n^tl^7)VS.-)-(D—:kWt^\-i. a'^> 5~4 0nm(7) 

j5!cL-Tv^-5«T% mM\zm^L-'cm.m't^zttim^\^ 

T*WSb<. 0. 2 /ime-^T50^'!|#{rfi=Sbl^„ 
[0 0 19] *S!?8(C*5t/iT«. X®S7RJi«*u 

0. 5«fi%£AT, ^e.tr«tfs L<no. 3a«%eiT 



[0 0 2 0] Sfc, :7^';i/ASiiftB#{r^^T?)ll^iS#4 
Sb<> ;0^-:P^:7^-;i/Afc^r?>S^®-&*-a/5U. 0 

^>'^;i'AfrM-r^iia^^®-&*«*n. o«« 
[0 0 2 1] *fgBjcD:7^-;i/A^«fiK-r-5. n^f-^-^ti 

/j^UXX7^;KDMji(3|^LT. !|S^tt5j^«JXX7^;KD-& 
^SlStf (d^SB bT U XX5^;l'tCifiS^JP LT J; 

xx7^;i/{rii[^^JD-r^«'&n. SiiSLfeta^^LT, 

sf-tt7Kab^v^«»,F^5&t2 0 o'x:&rf<D^mmm^\z'7f 

MbfcX5U-<i:LT> 2ttiEaffm«^fflViT5l*UX 

[0 0 2 2] *4^(D-&*«&g^gi5-r«*^i:LTtt> ± 
IB b fc^ST tClK^ ^^*t" -7 X S:f^ 

WMx^^\.x'm.^-^^m^mmt^^'m^m}ix-& 
^„ ;5^< LT#^>n^*fSBJ(Z):7^';^A<z)7J^uxx7^;^ 
A ji «H «M ic^ffiffift 1+ fc TSte L ;t @ 

(RMS) >5^1 5~3 0 nm. P-V«/&t2 0 

0 ~ 4 0 0 nrnTfe?) Z tti^. 

§fci^tc»SLVi„ RMS;^^~3 0 nm^m;tfeD, P- 

vtt^M 0 0 nm^eA-sw-g-tt. ns-t^mm^mm^ 

MS«$FSb<ttl 5~2 5 nmOD^HTabO. P-V 
ffi«*f^b<tt2 3 0-3 5 0 nmT-a&2)o 
[0 0 2 3] #UXX5^;i/AJi«>'^';i/A(DM-ffiijT-$.o 

T*>J:(/ib. MffiiJtrfeoTfeJ:Vi» ^•jxX'7^;i/AJiCD 

KMm U X X A S i 2> ffli?£ti 6 ^ c H 
^t§ttTfeJ;Vio *^BJtc*5i^T«. 5j^Uxx-T-;i/AJi 

tR?SffiiJ©SSC, 3}^UXX-7';kAJli:|BlD3i^UXX-7^;k 

if. m.m<Dmti:^^m^»mizm-r^y^)iAttn 
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[0 0 2 4] j:;::T3i<uxx7^;vcjl<z)j?^ t c tt. a 
mm^tk (DO. i~o. 7{g, se)tctto. 2~o. 

b^cDmmiimmhlK tC/tA>&^0. 7SrS;^§ 

f#e.ti/d:Vi;it;^^'^a„ tC/tA/5^"0. 1 

[0 0 2 5] #UXX?-;i/A)i*ffi(Dg^ipl^2iZ;^^g 
$RMSA Cji«ffl(Dg*¥J^¥;^«a$RMSC 
b<«2~ 1 0 nm®|gH. ^Strjff* 
L<H2~9nm, ItfC^iFS L- < tt 3 ~ 8 nmWffiHT 
afe-So JiJ¥^!^(»M©.^TRMS(Z)M* 1 0 nm^Sx.?) 
ttHi-r^:iittx JP^wa€::^^< L;^£ttn«Yci:e>;^£ 
ViCDT, ±fat|BHtCDraM*^SI*f RMS® 

[0 0 2 6] CjlS®0Dg^¥±5V:^«m$RMSC 
^fFS L<«10~25nm, $6 {C^ff * L < tt 1 3 

~2 0nmT$>So RM S C J&U 0 nm*?iTH. 

[0 0 2 7] AJi3SffiiCH*H<hOP-Vft (■f-tl-?' 
nP-VA , P-VC ) ®^«, 3il^0~l 0 0 nm, 

10 0 nm^®x.?.±*-&«, rJ'^'JI/AWifl^fgtt^^^'JiS 

tt. 7-<;i/A:^Jp.J5^®4 0 %^i^_hS:(&i^)^^:i'^'W^L 
<, 6 0 %£^Ji)&^$e.tr»SbVi„ 5j«uxx5^;vBji 

Sd2®l. 5^§R±®¥iS*4S^*-r^«tT^> 0. 
[0 0 2 8] BgS*:*t2«eA_tiO||Ji«l3STS 

fe§^iK^£^^^^.y5^e.^#en5W^#uxx•T•;^^g*^^ 
^ffi^-r -5 ^1 1 ij-e & So *^ s ^ffiTic* u X X T- 



[0 0 2 9] jHUXX7^;i'AJiT«ff^5^;«i^^SbT> z. 
J:-eVi5^«®gtLT«T+^)-Tfe5«^. Bgg* 

^3««3StbT, ^■®t^li$:;^:Si^«^-&*-r?.'BItg 

^(Ds.^mm^^rji^mt-r^z.Lti^x^^o z.tnz^ 

0 AH^SIfiK-rSISi^t LTJEffiffl® fe® Srffifflf S il 

5!Bj ® 7 ;i/ A ® B ji ^ ?) # u X X 7^;i^® «Jte 

Stt. a^O. 6 0 0*-«> $fSb<ttO. 5 8 0* 

m. $ SfCiffSKttO. 5 7 0*SlT2feSo 

*«0 . 6 0 0 e<JiT«. y4)VA<DX U htt^^S^bt" 

[0 0 3 0] Bji®si5S*&ft®TPltt, :7-i';i'A®^;g 

tt®.^:O^C), mWO. 4 5 0, »Sb<«0. 4 8 0, 

$e.tci!f*b<tto. sooTfeSo AJi®ffiiSiteS(c 

fcJ:^)*^\ B)l®ffiPItt^/5^'0. 4 5 0*^Ttt, 7^ 

•r?.«is]:^)^^$.s« $e.(c:> Bji®wi*fiisa«ji^«fiK 

•r-5*UXX'7";l'®ffiPfiJteSJ:i9 0. 0 2ei±iSVicl 

fl-Vi^lA.Si:, AJl®ffi|5IKi^«BJl®ffiElJte^J; 
DfcO. 02iy,±, $6t'tt0. 0 3iy,±i«Vi^ 
SLt^o S®g®ffi|5B*&^:^^M&</cC-2)i, 7-i';i/A®iit 

[0 0 3 1 ] AJi®WIffigtt. $f^L<ttO. 570 

$etc»^L.<tto. 5 8oei.±, mz»^L< 

itO. 6 0 0 jy,±T-fe?)o ^fgH^W^i-JI/A^, S^lBl 
®-V>/f^;{)tg|^5, 5 GP aei,±, JfF^L<«5. 8 
GPa Jy._h, $ ?>fc|!fSb< «6 . 0GPaei,±T$) 
0> ;^)^Olii:^r^®5l5Sl9«|lf#S;^(n 0 0%KT, 
L<tt9 0%jy.TTd&S«'&, «f(C7.iJ y httt'ffin, 
^^T— ■7°®'<— :^:7-i' ^I'Ai: LTjgbfcfe®i:;^j:S„ 

:^'i4*MgTLfcD. xu y hmizm^-^^^i^ti'^mmx 

-rSo i|i^|6i®9l!8(95!fe»f#«®TIStt*ifSb<tt5 0 

%, $etc«6 0 %Tafe§„ ^rz^>ifm(D±m\'ii 0 

GPa, ff^KttS. 0GPa-f252)= 5l^«9«if# 

[0 0 3 2] XUyh&^^^\zmmizm&~t^rzisb. 
§l5a'9ffi«fr#iS®*^;&r^/||i:^[Ri®J;t?r 1. m±, 

2£K±s mzi. 3&.±ii-r^z.tmf^ 

bV>„ ^fe, A^*>Slt®±IS«jlS2. 0, $fSb<tt 

1. 8T*5, — «^::^iBi®-\'>i7**tt4. ogp 

a£A±, $e){c:«4. 3GPaeA±, #t;i«4. 5GP 
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aJi^_hT$.^' t:dW*LV^„ ^^^^^(D-^ y^mt^T 
[0 0 3 3] :$^mm\zish^x . UMy ^ JlA^^^lfm 

mmiz^^miz-Di^^xmmt-^o ^n^etKDM'tmfSc.-t 

> [Ciae Lfc^-V* >-7°^«S«:7 ^ J; ^ # u 

[0 0 3 4] 2|s:^HJtC*3t/iTtt^:(Di;-5[CbT#enfc 
l-Sr2tt^rf6lt'®#LT>'i';i/A-fk-r^o 
\Z'::>\^^X^¥^m\zm^^}^-. t9IB*3®#->— h?r»S L 
<tt70~150t:, $ et3^!fSL< H7 5~ 1 3 ot: 

©JgSffiHT. ^■f-^mzu—)V%\.<\t.'ryi'-:)3 

^(DmWm.\Z^V) z . 0~7^« »Sb<tt3. 2~6 

)k\z-m.mtm.'^-r^:fj]P\\z. vf^h< 

ttys-iscc. $ ii(::$fSL<«8 0 ~ 1 4 ot:oD 

#^ffl/i, 2ttlCgElB]Lfc7^;WA€:#So tJiii. — 

1 0~4 0{$(;:;iS:§J:'5fc|SlB#— ttM#-r§ii:fcBJtg 
[0 0 3 5] LTf#6n;^c:7^;l/A^ 1 5 0~2 5 

o'ctf, 3 o%&,m(Dwm. mmm.m. ^fcttssTT 

o'C~i 8 0t:©iaSt?*aE:&iBifr 1. 0 5~2. 5fgS 

mw^m^ :k^^xmmm-r^i3m^m'o%^a z.(d 

^rcuwmMimmMwm<D^m^}M:^mm^'^mx& 
5o sfc. mmzm:&\^\znm#^ff-z>x^j^^\ * 

[0 0 3 6] ^fc. *^BJ®7^';i/A«, ilttcM^tB® 



mm(D!^x. :7^';i/ASifixg(Di^:&[tiS#f*, «M# 

[0 0 3 7] mmm<DmhLxit. m^miKommmz 

ffin^. 5j^ijXX-7^;K #UT5F> #U7.^lx'>. # 

^i^fjix^^f]'^. :iti^{zm^-^n^t>nxmj:\^\ ^ 
m^^^i&T^pj^-t^fzit). m^M'^iz^m^s.'^^m^ 

[0 0 3 8] *^BJTfflVi§a*^Jtt> *t:«#:t-r?. 

i^B^stt^j/j: ^ t' ■z>x^m»m^t V rz-m.^Mx &^x 

t)J:Vi*t, iifSb<H7i^'Jx-5"Jl'W®j;'5;^c^*1t« 

y-;r>^^^. cgMT>^x':7A:ec0ck3fj;*5^:t> 

it. T X :t >14» S*-r § 7K»tt * «7K^)-mtt«Bia 

[0 0 3 9] mzMmyTd>^mmiz&m-^n^}^'f-t 

/1>^r-4^ffl «)M»lB»«#:^-X:7^;i^Ai:L.T{£ffl 

iznv. 1 oaa%ejs^TcD{ffi(D3j^u-x'— 

UX5=-l/>, #UX5^I/>, #U* — *UX 
;W5f:>, ;l?U:7a:Xk>X;i':7^ H, 7j^iJT5F. 5J«U 

JP»J^gB^LTfeJ;Vi= 
[0 0 4 0] 

[*jiig^?ij] :^mm^^mm^mifx-^^\zmmiz 

(Dmmm\z^-oxm.^-^n^^(Dx\-irj:^K t^a. mm 
m\z:^if^m^(Dm\t^^zs^w\t(Dm\M:ifm. &m\t-f 

[0 0 4 1] (1) ^i^mmis.i:xsm.m^mA 

^\t. ^i^i&m^m^mmm\z^^^Mmzxm^L 
fzo -tfjit)-^. mi 0 0 omcDW'f-cDmm^m^Lx^ 

gSrd25. 5 0%©^Srd5o, 7 5%(D}^^dy^LL. 
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m'btbm^m.m'^^mi^mm ( s a - c p 3 s) rm]^ 

»m 2 5 %(D^CDKgi««i)-¥ 7 5 %<Dj^(Dm%(Dtt 

[0 0 4 2] (2) #UV-©WfiiteiS [7?J (dl/ 
g) 

jj^'jT- 1 gSr:7 3:y— ;l'/-T-h7^aDX;J'>=5 0 
/5 0 (Mtb) rojg^i^fflll 0 Om 1 3 

ot:TSij^bfc, 
(3) :7^';i/A®JiJpi^ 

(TEM) iz^^y ^ )VAmm0mm 

mcDm'H&m^M^m^L. mmoym^^m^vrzo ten 
mmmmts 0 0 kv. mmitmmmmmzit^u. 

1 73iS^ 1 0 ;?fgCDlBHTlS«Lfe„ 5 0^ 

mi&m<Dm^^:ijti-'^ 1 o.^s^ ?^vi:fyy0^e> 1 o.t^r 
[0 0 4 3] (4) ^^mw-i^^ysmm-^ (rms) 4o<i: 
v-i-i/DT-yyas, 2>t^^^^ (^i^U'>x 20 

^) ^^tttfcaSjf^^;»cthiS'JvX7^A (M i c r oma p 
5 12) Srffll^TRMS. P-VffiS:ilteLfc„ ffl^ 

5 o^i^thsii^frvi. ^(Dw-i^m^wiavrco 

(5) y'^;i^ACD-V>i'°* (GPa) 

(ft) ^>^X=iS?I^DI£^^-r>-T-Xa^5"Vl/2 0 

oiM^fflv^T. ia^2 3"c. m.s.5 oxRmzmm^ 

[0 0 4 4] 

[»4] E= A a/A £ 

(±IBif;i=f, Ett-\'>i^^ (GPa) , AoUm.m.-t<D 
2,^WW7C«¥i^»fM«fcJ:§)S;^J^ (GPa) , A a 

it±$i2 Am(Dm^my^mmA-^ (-) t*^) 

[0 0 4 5] (6) ^IWD^ifffa (%) 

m) -f >5^Xn«?I?IiD«^«l^>7"Xn^5^J1^2 0 
0 IMSrfflV^T, tajt2 3'C, SffiS 0%RHfCaSgi5$ 
nfc^l*Ifc43V>T, S$ i^^y^rS) 5 0mm, i|S 1 
5mm(7)|$ipf:7>f ;i/ASr, 2 0 0 mm/^^-ODM^^jlST 

[0 0 4 6] 
[iC5] 



(L-Lo ) 
LB = X 10 0 

(jif3iC4', LB«§i5i>35l»f#« (%) , nmmm 

(Dy^)VA&^ (mm) , Lo Uitoyy ^ (m 
m) T^S) 
[0 0 4 7] ( 7 ) 
1 0mm(D5l?UXX5=-;i':7-i'Jl'A?r2 0 Omfi^tHtp 

;^coT@St°> (iSSGmm, *tKSUS4 2 0 -J 
2, tt±tfO. 2S) (-SMS-&?^C)^)^~e)*tf$-&, 

i7\z^i>nco fji^. y^)VA<DMnmmi-iii. 4m/ 

^ib, WW?fi:^J€r3 0 0 g. :7^' jP-AtH^tf >i© 
m^Hil-M^ 12 5° iLfco 

[0 0 4 8] 

[«1] 



[0 0 4 9] (8) XU htt 
:7^';i/AtrXUy h^tCTl 0 0 OmXU^>' hLfz^.. 

mwLmizxy^^mmLrz. yj(Dmm^mz^r)&,T<D^ 

■5 IzWMLTc. 
[0 0 5 0] 
[«2] 



B : m^f)m'A^\zmii>ibn^-mmm±itmmm^ 



[0 0 5 1 ] x^jy hm^mi^^m^it^ y^ji^mmm 
\zyd(Diim^mmizfft>miinur£^f£^^, ^fc, 

y htttt, mn.'r-^m^(D'¥(D]^tiyy70h\Z^^ 

[0 0 5 2] (9) ^a5"-:/!t#tt 
jStt®i^*2 0 0«, 7)^U'^^^'>©jig3 0^, xhP 

#:10S|5, l/v-9^>5g|?, vi7D^^-9-y > 1 0 095, 

p^5^;i/-i'y7'^;i/-^rh> 1 o ogi5, ^iixs^^jvj^'^jv 

erh>3 0 Og|5S:5j^-;i/$;i/tCT4 BBtPfljg^^i'tSC^, 

^n«r5j^UXX-r-;W7i';l'A(Z)C®*® (A/B/A?( 
Ji, *5j;0?Ag^M©«^«AJi«®) {cM;fiJL, 



[0 0 5 3] :^ViTv z.(Dm.^y ^ ^®tt±tf 
©^s p 1 u xxt";!/ JSlt^M^ p — ;u t #1 

Z^y^i^iZXUvhV. t£T«^SNV-3 7 0 OM 

[0 0 5 4] onmmm^^ (vtr^-> \^mti) 

[0 0 5 5] 
[|S3] 



B : *2pT— y-ct D^^*^ 

c : m^is-\zw^'7—^iiX^'-^Xi. ^m\zm%.f£.\^ 



[0 0 5 6] (^Yu.v'fT'O V 



!WfM2 0 0 0 -9 46 

[0 0 5 7] (10) B»«tt 

©®Ki7PA^'>^#St°> (f±_htf3S) }::7^;i/A 
Sr#^Ott:ft 1 3 5° , ^ffai^4m/m i Wti^ 

fL, ^(:i^3lffi(CT;l'5zi«i7A^*«J5 0 nmJJtfcC^ J; 

[0 0 5 8] 
[«4] 



5>i' 4 : 



[0 0 5 9] (11) Sfrtt 

>V3 >^i?D(cLT. b'T^':^?^— 7°^ 1 8 0 :5j-M*ff 

[0 0 6 0] 
[«5] 



B : ^fT4>CD5=— ■/cD^fTeg0^1'n/&^^^fSS*^e) 0 . 5mme^± 2mm 



[0 0 6 1 ] "^mm, 1 ~ 6 43 j;r/j:b^^j i ~ s 

[/j^UXX7=-;KD«it] >?;<5^;i^7^1/v'^ 1^- h 1 0 0 
4*^0. 0 9g|5^&K^SS{'iO, Jnl^^M-r^tiifc 
F,i$&^^&4RtFBTS:gLT2 3 0t:ST»iSL. 
1 urn. i!Sg5^-*Ml. 5 5®^^«^^;t7;i/>":7Ait? 
inf*. $e.f'U>Ko. 03gK, H^ftT>5^^>o. 

a«S^SjtSSr4B#raffl/i, ffiEKJteffiO. 6 2®3}?'JXX 

7";i/^»fc. ■er^Mm^-'Wv'i^A^^^w^^a^i. 0 
[0 0 6 2] Sfc, ±fB©-&fiKM^;^;;i/->'i7Ait^<Df-i5 
0 2 Mm<D5 -T;^5:^*^T1. 5ai5^X^k>^'Jn 



5";U3XmMlic:;. aSt^HJSSrfrt^. ffiPS^fiSO. 6 2(D 

#Uxx^;p^t#fco Sfe> JiSB©^i7&Mm:*>;i/~>'5A 

®l®feftO. 6 3<D#UXX-f-;K *3J;t)^'ffiPfi*i«0. 

5 9 «#uxx-T-;i/^fi;^Co $6(:r, giJji, TIBSitc 
v>5Ai|t?*§Vi«5g<iK^J-^i|S^^l. 0gU^&X5^k> 

f;:xx^;i/3?3tRjE;. SSg-^K^S^rtf v^, SPIttJto. 

6 2®*a3j^uxxT-;i'®«^t#/t, ^T^##f-2># 

iJXX^;K©F*3a5^®«MT««Lfci:C:5, 

[0 0 6 3] _htB;K^i#snST^S-r5«^tt> 



(9) 



!|*M2 0 0 0-9 46 



[0 0 6 4] MJlt;*«9 8%T. #e.nfr«L^<D^l%3St 

gttO. 4 5 Mm, ife*^i-*M« 1 . 0 5Ta&-3;^„f# 

k>i7Mj 3_;V2 0 0 OffU^Jnx., JP^MffiTTTlc^g 

[0 0 6 5] ^m.mm.ti jv'yo h.^^U'^^.m.m.t} )Vi^ 
[0 0 6 6] [:4^'Jxxt-;i/7^;1'A«sSjS] »e)nfe 

1/>FL. AJijl*3j;tKC)i(7)5}*UxX7^;H^#4tb 
fc» ;iODB#ie^-&-&*b;^i;V^M«<hbTffi|5Stt]£0. 6 
SCDfeCDSrfflVJfe, Bgffl®Mi^ibT, ASK 

*5f<h|WIia^©J!l»8gBi:SKKigO. 5 9®5j^UXX5^ 
;L'9 2g|5i:Sr>^I/>FL.fcS*4S:ffll/^^c:» AS^itXB 



^m\z^^. mmn^i^x (a/b/a) sfcn (a/ 

B/C) {D2a3JillP(D*^?^>'-hS'#fc, 

[0 0 6 7] iJjV^T. ±s5<7)iE^J^>'— h^:7^';l/A® 

?^tn:^[B] (If^iB]) tr8 5t:T2. 9fg> ^'bizmis^ 

fC7 6'CT-l. 2 Ojg®#L, 1 1 Ot;T4. 

4f&M#b, 2 1 5t:T3l5>ffil^Ma^fTV^. ^^\Z2 

0 0"c-r3%^;&i6i(rgfismaLT-«saiPi««7^;p 

A$:»:^Co y'^'Jl/ACD^J^^ttl 3. 0 Mm, ^tl^tV 

muz^^^x. m^tifty^ jvL.(DAm(Dmm.^m-i 

0. 6 10, B^CDffiPI*&S«0. 5 6 4T$.-pfc. 
[0 0 6 8] HM^J 7 

Jt«^S]8 

SIM^J 1 CDAjmS^fllliT, 1 5 Mm(Z)#Ji>'^' 
[0 0 6 9] 

me] 



(10) 



0 0 0-946 



mi 





AM CS>f© 








s w ^ 




m ^ m 


(Aim) 


/ 

V 


} 


KM. 






















Am) 


msmi 




n 
U . 


A 1 


i 


0 O 


U . 


V V 


A/B/C 






U < 


'7 f\ 

i u 


1 . 




U . 


n A 

u 0 


(L5A1/0.5) 






f\ 
0, 


0 o 






U . 


tS U 








0. 


4 b 


1 . 


U 0 


U . 


0 EC 

0 b 


A/B/C 






0, 


7 0 


1 . 


0 5 


U . 


U f 


(1.5/11/0.5) 








0 0 






0 . 


3 0 








0. 


4 1 


I . 


5 a 


0 . 


D U 


A/B/C 






0. 


6 0 


1 . 


0 0 


n 
U . 


u y 


(1.4/11/0.6) 




dMTJl'S.-f- 


0. 


0 6 






0. 


3 0 








0. 


4 1 


1. 


5 5 


0. 


5 5 


A/B/A 






0. 


7 0 


1. 


6 5 


0. 


0 6 


fi vio 4/ 






0. 


0 6 






0. 


3 0 


1.3) 


mm 5 




0, 


4 1 


1. 


5 5 


0. 


6 5 


A/B/C 






0, 


7 0 


1. 


6 5 


0. 


0 6 


(1.5Al/0,5) 


mm 6 




0. 


4 1 


1. 


5 5 


0. 


g 5 


A/B/C 






0. 


8 0 


1. 


6 5 


0. 


0 2 


(1.6/11/0.5) 






0. 


0 6 






0. 


3 0 





[0 0 7 0] 



(11) 



#M 2000-946 



Wt2 





AH cm^<D 












m. ^ m 


(/im) 




) 


kM. 




J?**lJsS/iim 






0. 


6 5 


1 • 


O O 


U , 


0 U 


A/B/C 






0, 


0 6 






U . 


o U 


(1.6/11/0.5) 






0. 


4 1 


1 . 


5 5 


U . 


5 u 


A/B/C 






0. 


8 0 


1 . 


U o 


u . 


u b 


(1.5/11/0.5) 






0. 


0 6 






n 
U , 


o U 








0. 


4 1 


1 , 


5 5 


0 . 


5 U 


A/B/C 






0. 


5 0 


t 


6 0 


0 . 


1 5 


(1.5/11/0.5) 






0. 


0 6 






u . 










0. 


3 5 


1 , 


6 0 


0 , 


6 5 


A/B/C 






0. 


9 0 


1 , 


6 5 


0 « 


0 D 


(1,5/11/0.5) 






0. 


0 6 






0 . 


3 0 








u . 


A. 1 


1 . 


5 5 


u . 


6 0 


A/B/A 






1, 


5 


2. 


5 


0, 


0 7 


(VllA) 






0, 


0 6 






0. 


3 0 










9 0 


1. 


6 5 


0. 


3 0 








1. 


2 


1. 


7 0 


0. 


1 0 


(i.a/u/0.7) 






0, 


0 6 






0. 


3 0 








0, 


4 1 


1. 


5 5 


1. 


8 


A/B/A 






0. 


8 0 


1. 


6 5 


0. 


0 3 


(1/llA) 






0, 


4 1 


1, 


5 5 


0. 


40 


A/B/C 






0, 


8 0 


1. 


6 5 


0, 


60 


(1.3/11/0,7) 



[0 0 7 1] 



[«8] 



(12) #08 2000-946 



m2 







(GPa) 




RMS 


P- 


-V 




m 






Amm 


ciifti 


ASfif 


cmm 




2 0 


1 6 


2 8 0 


2 6 0 


4.9 


6.5 


140 


85 


mmm2 


1 9 


1 5 


3 10 


2 7 0 


5.0 


6.5 


120 


83 


mmms 


2 0 


1 5 


24 0 


2 2 0 


5.1 


6.5 


115 


80 


mm 4 


1 9 


1 9 


2 7 0 


2 6 0 


4.9 


6.4 


125 


88 




1 9 


1 5 


29 0 


2 5 0 


4.9 


6.3 


130 


90 




2 3 


1 8 


34 0 


2 9 0 


4.3 


6.2 


135 


88 


mmm? 


2 0 


1 6 


2 9 0 


2 6 0 


u. r 


0. 5 


-LLU 






24 


2 1 


Q Q n 
o o U 


Q A n 
o o u 


4.8 


6.3 


125 


85 




2 1 


1 7 


2 3 0 


2 2 0 


4.9 


6.2 


120 


85 




1 9 


1 4 


2 2 0 


2 10 


4.9 


6.3 


120 


83 




2 1 


1 6 


3 7 0 


3 5 0 


4.8 


6.3 


125 


80 




3 1 


2 4 


4 5 0 


4 2 0 


4.7 


6.2 


120 


82 




34 


3 1 


4 3 0 


4 10 


4.6 


6.0 


135 


88 




2 8 


2 7 


3 9 0 


3 8 0 


4.7 


6.1 


130 


81 




3 8 


3 6 


4 9 0 


4 7 0 


4.6 


6.1 


130 


83 




2 3 


2 3 


3 10 


3 10 


4.8 


6.2 


145 


95 



[0 0 7 2] [«9] 



(13) 



#01 2000-946 



St3 





9S ft 18 




m 
m 


X 

U 

h 






ft 


r ^ h 




A 


A 


A 


A 


5 


A 




A 


A 


B 


A 


5 


A 




A 


A 


A 


A 


5 


B 




B 


A 


A 


A 


5 


A 




A 


A 


A 


A 


3 


A 


mmme 


A 


B 


B 


A 


4 


A 




A 


B 


A 


B 


5 


A 




B 


B 


A 


A 


4 


B 




A 


B 


D 


B 


5 


A 




H 




A 










B 


c 


c 


A 


4 


A 


imms 


C 


c 


B 


B 


5 


A 


}tmi}6 


C 


B 


B 


B 


3 


A 




B 


B 


C 


B 


2 


A 


imma 


C 


B 


A 


B 


2 


A 


iixm9 


B 


C 


A 


C 


4 


A 



[0 0 7 3] 



F^-M.m^) 4F100 



AAOIB AAOIC AA08B AA08C 
AA19 AK41B AK41C AK41K 
AL05 BA02 BA03 BAIOA 
BAIOB BAIOC BA25 DD07 
DEO IB DEOIC DE04 EJ38 
GB41 JK12B .JK12C JK14 
nOOB YYOOC 



